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DETAILED ACTION 



Election/Restrictions 

1 . Applicant's election with traverse of the restriction between Group I, claims 1 -30, 
and Group II, claims 31-33, in the reply filed on November 9, 2006 is acknowledged. 
The traversal is on the grounds that the examination of both groups will not pose an 
undue burden on the examiner. This is not found persuasive because the groups are 
patentably distinct and classified differently. There is undue burden on the examiner 
because the groups are classified differently and would require a different search. 
MPEP 808.02. 

2. The following species are elected: 

• Of claims 12-16, the material of the body, AIMg 3 is elected (claim 16). Claim 
13 is withdrawn. 

• Of claims 17 and 18, the equilibrium pressure of less than about 5 atm at 
25°C is elected. Both claims 17 and 18 read on this limitation. 

• Of claims 22-28, the metal alloy LaNi5, which claims 22 and 23 read on, is 
elected. Claims 24-28 are withdrawn. 

The requirement is still deemed proper and is therefore made FINAL. 

3. Claims 12 and 24-28 are withdrawn. Claims 1-11, 13-23, 29 and 30 are pending 
and are rejected for the reasons given below. 
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Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 5-10 recite the limitation "said at least one component". There is 
insufficient antecedent basis for this limitation in the claim, since claim 1 , from which 
claims 5-10 depend, recites "a component". For the purposes of examination, claims 5- 
10 will be interpreted to further limit "a component" from claim 1 . 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1 , 17-23 and 29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kobayashi et al. (US Pre-Grant Publication 2002/0098396). 

Kobayashi et al. teach a fuel cell system including a hydrogen storage tank, a 
tank containing a hydrogen-occluding alloy, and a heat exchanging means to transfer 
the heat generated in the hydrogen-occluding alloy containing tank to the fuel cell 
(Figure 1 , [0018]-[0022]). The tank would inherently be made of a thermally-conductive 
material, since the purpose of the tank is to transfer heat. 

The system also includes means for discharging hydrogen from the hydrogen- 
occluding alloy ([0025]). 
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As for claims 19-23, Kobayashi et al. teach that LaNi 5 as a hydrogen-occluding 
alloy ([0064], [0066]). 

Regarding claims 17, 18 and 29, Figure 2 of the current application indicates that 
LaNi 5 has an equilibrium pressure for absorption of hydrogen at 25°C at less than 0.5 
atm. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 2 and 5-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kobayashi et al. 

The teachings of Kobayashi et al. as discussed above are incorporated herein. 

Regarding claim 2, Kobayashi et al. teach one tank having one channel for the 
occlusion of hydrogen, but fail to teach a plurality of flow channels. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
provide a plurality of channels, since more channels would expose a greater surface 
area of metal to hydrogen, generating more heat for the warm-up of the fuel cell. It has 
been held that mere duplication of the essential working parts of a device involves only 
routine skill in the art. MPEP 2144.04 (VI). 
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As for claims 5-10, Kobayashi et al. teach the use of water, which is electrically 
conductive, to transfer heat from the metal hydride tank to the fuel cell. Kobayashi et al. 
are silent on the arrangement of the water channels within the fuel cell. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to place the water channels, or heating elements, in various configurations within the 
fuel cell stack, since this would allow for more control over how the stack was heated, 
depending on where heat is required for efficient warm-up of the fuel cell. It has been 
held that rearranging parts of an invention involves only routine skill in the art. MPEP 
2144.04 (VI). 

10. Claims 3, 4, 11, 13-15 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kobayashi et al. as applied to claims 1 , 2 and 29 above, and further 
in view of Ishikawa et al. (US Patent 4,609,038). 

The teachings of Kobayashi et al. as discussed above are incorporated herein. 

With regard to claims 3, 4 and 30, Kobayashi et al. do not teach the opening and 

filter. 

Ishikawa et al. teach hydrogen supply inlets and outlets for a heat exchanger 
using a hydrogen occlusion alloy (abstract; column 6 lines 37-39). Ishikawa et al. further 
teach pores on the outer periphery of the heat exchanger for allowing the flow of 
hydrogen, serving as a filter (column 6 line 56). The heat exchanger further includes fine 
particles of a metal hydride, for example a La-Ni alloy, for the occlusion of hydrogen 
(column 3 lines 6-15; column 4 lines 22-24). 
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It would be desirable to provide pores in the hydrogen outlet of the metal hydride 
tank of Kobayashi et al. to allow hydrogen to leave the tank but prevent metal hydrides 
from leaving and possible contaminating the fuel cell stack. It would further be desirable 
to use fine particles of a hydrogen occluding metal since the smaller particle size would 
expose a larger surface area of the material to hydrogen, generating more heat. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide pores in the hydrogen outlet of the metal 
hydride tank of Kobayashi et al. to allow hydrogen to leave the tank but prevent metal 
hydrides from leaving and possible contaminating the fuel cell stack. It also would have 
been obvious to use fine particles of a hydrogen occluding metal since the smaller 
particle size would expose a larger surface area of the material to hydrogen, generating 
more heat. 

As for claims 1 1 and 1 3-1 5, Kobayashi et al. are silent on the material used for 
the metal hydride tank. 

Ishikawa et al. teach the use of foamed aluminum to contain the metal hydride 
(column 5 lines 55-68; column 6 lines 1-5). Ishikawa et al. further teach that the use of 
foamed aluminum is desirable since it can accommodate the metal particles in its pores, 
allowing for a large surface area of the particles to contact the hydrogen and generate 
heat. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use foamed aluminum as taught by Ishikawa et al. 
for the metal hydride tank of Kobayashi et al. since it can accommodate the metal 
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particles in its pores, allowing for a large surface area of the particles to contact the 
hydrogen and generate heat. 

11. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobayashi et al. in view of Ishikawa et al. as applied to claim 1 5 above, and further in 
view of Shreir et al. (Corrosion (3 rd Edition)). 

The teachings of Kobayashi et al. and Ishikawa et al. as discussed above are 
incorporated herein. 

Kobayashi et al. in view of Ishikawa et al. fail to teach or render obvious the use 
of AIMg 3 as the storage container of the hydrogen absorbing material. 

Shreir et al. teach that AIMg 3 is an alloy having very good resistance to 
atmospheric attack and provides very good protective anodizing. 

It would be desirable to use AIMg 3 in the tank of Kobayashi et al. in view of 
Ishikawa et al. since it would fare well in the harsh conditions of the fuel cell system, as 
indicated by the properties taught by Shreir et al. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use AIMg 3 in the tank of Kobayashi et al. in view of 
Ishikawa et al. since it would fare well in the harsh conditions of the fuel cell system, as 
indicated by the properties taught by Shreir et al. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1 101 . The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
trainer, Susy N. Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Alix Elizabeth Echelmeyer 

Examiner 

Art Unit 1745 
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